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(54)  Anti-skid  fluid  pressure  control  appara tus  

(57)  First  electro-magnetic  inlet  valves  (60a,  60b) 
are  arranged  in  a  first  pair  of  pressurized  conduits  (42a, 
43a,  42b,  43b)  and  second  electro-magnetic  inlet  valves 
(60a,  60b)  are  arranged  in  a  second  pair  of  pressurized 
conduits  (44a,  45a,  44b,  45b).  First  electro-magnetic 
outlet  valves  (61a,  61b)  are  arranged  in  a  first  pair  of 
brake-relieving  conduits  (Q-,,  Q2)  and  second  electro- 
magnetic  outlet  valves  (61  a,  61  b)  are  arranged  in  a  sec- 
ond  pair  of  brake-relieving  conduits  (Q1  ',  Q2').  First  con- 
necting  conduits  (41a)  connect  one  end  of  the  first  and 
second  pairs  of  pressurized  conduits  in  one  hydraulic 
unit  (H1)  to  a  first  brake  fluid  pressure  generating  cham- 
ber  of  a  tandem  master  cylinder  (1  ').  Second  connecting 
conduits  (41b)  connect  one  end  of  the  first  and  second 
pairs  of  pressurized  fluid  supply  conduits  in  another  hy- 
draulic  unit  (H2)  to  a  second  brake  fluid  pressure  gen- 
erating  chamber  of  the  tandem  master  cylinder  (1  ').  The 
other  ends  of  the  first  pair  of  pressurized  conduits  in  the 
one  hydraulic  units  (H-,  )  are  connected  to  a  wheel  cylin- 
der  of  one  wheel  (FR1)  of  a  first  pair  of  wheels.  The  other 
ends  of  the  second  pair  of  pressurized  conduits  in  the 
one  hydraulic  unit  (H1  )  are  connected  to  a  wheel  cylinder 
of  another  wheel  (FL1)  of  the  first  pair  of  wheels.  The 
other  ends  of  the  first  pair  of  pressurized  conduits  in  the 
other  hydraulic  unit  (H2)  are  connected  to  a  wheel  cyl- 
inder  of  one  wheel  (RR1)  of  a  second  pair  of  wheels.  The 
other  ends  of  the  second  pair  of  pressurized  conduits  of 
the  other  hydraulic  unit  (H2)  are  connected  to  a  wheel 
cylinder  of  another  wheel  (RL1)  of  the  second  pair  of 
wheels.  Solenoid  portions  (60as,  60bs;  61  as,  61  bs)  of 
the  first  and  second  electro-magnetic  inlet  valves,  and 
of  the  first  and  second  electro-magnetic  outlet  valves, 
are  electrically  connected  in  series  with  each  other,  or 

in  parallel  with  each  other. 
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Description 

This  invention  relates  to  anti-skid  fluid  pressure 
control  apparatus  which  may  be  used  in  a  vehicle  brak- 
ing  system. 

Fig.  1  of  the  accompanying  drawings  shows  a  con- 
duit  system  of  a  previously-proposed  anti-skid  fluid 
pressure  control  apparatus.  In  Fig.  1  ,  two  fluid  pressure 
generating  chambers  are  formed  in  a  cylinder  body  3  of 
a  tandem  master  cylinder  1  .  A  brake  pedal  4  is  connect- 
ed  through  a  booster  2  to  the  cylinder  body  3.  By  de- 
pressing  the  brake  pedal  4,  fluid  pressures  are  gener- 
ated  in  the  two  fluid  pressure  generating  chambers.  The 
fluid  pressures  are  transmitted  through  conduits  5a,  5b, 
electro-magnetic  inlet  valves  17a,  17b  to  wheel  cylin- 
ders  of  a  left  front  wheel  FL  and  a  right  rear  wheel  RR. 
The  conduits  5a,  5b  are  divided  into  conduits  7a  and  6a, 
and,  7b  and  6b  respectively.  Electro-magnetic  inlet 
valves  20a,  20b  having  similar  construction  to  the  inlet 
valves  1  7a,  1  7b  are  connected  in  the  cylinders  of  a  right 
front  wheel  FR  and  a  left  rear  wheel  RL.  The  fluid  pres- 
sures  are  transmitted  through  the  conduits  6a,  6b  and 
inlet  valves  20a,  20b  to  the  wheel  cylinders  of  the  wheels 
FR  and  RL.  Further,  the  wheel  cylinders  of  the  wheels 
FL,  FR,  RL,  RR  are  connected  through  brake  relieving 
conduits  8a  and  8b  to  low-pressure  hydraulic  reservoirs 
25a  and  25b.  The  hydraulic  reservoirs  25a  and  25b  have 
the  well-known  construction.  A  piston  is  slidably  fitted 
into  a  casing  and  urged  by  a  relatively  weak  spring  in 
the  hydraulic  reservoir  25a,  25b.  Fluid  reserving  cham- 
bers  of  the  hydraulic  reservoirs  25a  and  25b  are  con- 
nected  to  suction  side  of  a  fluid  pressure  pump  10. 

The  fluid  pressure  pump  10  has  the  well-known 
construction.  It  consists  of  an  electric  motor  11,  an  ec- 
centric  mechanism  12  and  check  valves  15a,  15b,  13a 
and  13b.  A  pair  of  plungers  are  moved  backwards  and 
forwards  in  the  opposite  directions.  With  the  movement 
of  the  pair  of  the  plungers,  the  check  valves  13a  and 
13b,  15a  and  15b  are  alternately  opened  and  closed. 
Thus,  the  pressurized  fluid  is  supplied  to  the  conduits 
5a  and  5b. 

Wheel  speed  sensors  are  associated  with  the 
wheels  FL,  FR,  RL  and  RR,  although  they  are  not 
shown.  When  the  vehicle  provided  with  the  apparatus 
of  Fig.  I,  is  running  on  the  road,  the  rotational  speeds  of 
the  wheels  FL,  FR,  RL  and  RR  are  detected  by  the  not- 
shown  wheel  speed  sensors.  The  outputs  of  the  wheel 
speed  sensors  are  supplied  to  a  control  unit  30.  Thecon- 
trol  unit  30  has  the  well-known  circuit  construction  and 
it  judges  the  skid  conditions  of  the  wheels  FL,  FR,  RL 
and  RR.  By  the  judgement  results,  the  above  described 
change-over  valves  17a,  17b,  20a,  20b,  23a,  23b,  24a 
and  24b  are  selectively  energized  or  deenergized. 

For  facilitating  the  understanding,  it  is  assumed  that 
all  of  the  four  wheels  FL,  FR,  RL  and  RR  are  in  the  same 
skid  conditions.  When  the  brake  pedal  4  is  depressed, 
the  pressurized  fluid  from  the  master  cylinder  1  is  trans- 
mitted  through  the  conduits  5a  5b,  and  the  inlet  valves 

17a,  17b,  20a  and  20b  to  the  wheel  cylinders  of  the 
wheels  FL,  FR,  RL  and  RR.  According  to  the  surface 
condition  of  the  road  and  the  manner  of  depressing  the 
brake  pedal  4,  the  control  unit  30  now  judges  that  the 

5  brake  should  be  maintained  at  constant.  Thus,  solenoid 
portions  s  of  the  inlet  valves  1  7a,  1  7b,  20a  and  20b  are 
energized.  Thus,  these  change-over  valves  are  put  into 
the  cut  condition.  Accordingly,  the  pressurized  fluid  are 
held  in  the  wheel  cylinders  of  the  wheels  FL,  FR,  RL  and 

10  RR.  Thus,  the  braking  force  is  maintained  at  constant. 
Next,  the  control  unit  30  judges  that  the  brake  should  be 
relieved.  Thus,  the  solenoid  portions  s  of  the  outlet 
valves  23a,  23b,  24a  and  24b  are  energized,  while  the 
solenoid  portions  s  of  the  inlet  valves  1  7a,  1  7b,  20a,  20b 

is  remain  energized.  Accordingly,  the  pressurized  fluid 
from  the  wheel  cylinders  of  the  wheels  FL,  FR,  RL  and 
RR  are  discharged  through  the  conduits  8a  and  8b  into 
the  hydraulic  reservoirs  25a  and  25b. 

Next,  the  control  unit  30  judges  that  the  brake 
20  should  be  reapplud.  In  this  Prior  Art,  the  brake  is  step- 

wisely  increased.  Accordingly,  the  solenoid  portions  s  of 
the  outlet  valves  23a,  23b,  24a  and  24b  are  deener- 
gized,  while  the  solenoid  portions  s  of  the  inlet  valves 
17a,  17b,  20a  and  20b  are  intermittently  energized  and 

25  deenergized.  Thus,  the  fluid  pressure  is  stepwisely  in- 
creased  in  the  wheel  cylinders  of  the  wheels  FL,  FR,  RL 
and  RR. 

Next,  details  of  the  inlet  valves  17a,  17b,  20a  and 
20b  of  the  Prior  Art  will  be  described  with  reference  to 

30  Fig.  2.  They  have  the  same  construction.  Representa- 
tively,  the  inlet  valve  17a  will  be  described.  In  Fig.  2,  a 
bobbin  32  is  supported  on  a  coil  support  member  30.  An 
electro-magnetic  coil  33  is  wound  on  the  bobbin  32  and 
it  corresponds  to  the  solenoid  portions  s  of  the  inlet 

35  valves  1  7a,  1  7b,  20a  and  20b  in  Fig.  1  .  A  casing  36  and 
a  guide  member  35  are  arranged  along  the  central  axis 
of  the  coil  33.  They  are  combined  with  each  other  in  a 
coil  casing  31  .  An  armature  34  and  a  rod  37  contacting 
with  the  armature  34  are  slidably  fitted  into  the  casing 

40  36  and  the  guide  member  35,  respectively.  The  arma- 
ture  34  is  driven  downwards  by  energizing  the  coil  33. 
An  O-ring  38  and  a  cup-seal  39  are  fitted  onto  the  guide 
member  35.  Although  not  shown  in  Fig.  2,  the  other  inlet 
valves  1  7b,  20a  and  20b  and  outlet  valves  23a,  23b,  24a 

45  and  24b  and  the  fluid  pressure  pump  1  0  are  liquid-tightly 
arranged  commonly  in  a  casing  block  K. 

A  steel  valve  ball  44  is  fixed  to  a  lower  end  of  the 
rod  37.  It  is  fasing  to  a  valve  sheet  40b  formed  at  an 
upper  end  of  a  valve-sheet  forming  member  40,  distant 

so  from  each  other  by  a  valve  lift  L.  A  coil  spring  45  is  press- 
edly  extended  between  the  rod  37  and  the  valve-seat 
forming  member  40.  It  urges  the  rod  37  upwards.  Thus, 
the  rod  37  is  positioned  at  an  upper  position  as  shown 
in  Fig.  2.  A  path  40a  of  the  rod  37  communicates  with 

55  the  conduit  5a  connected  to  the  master  cylinder  1  .  And 
a  valve  chamber  42  formed  in  the  guide  member  35,  in 
which  the  valve  ball  44  is  arranged,  communicates  with 
the  conduit  7a  connected  to  the  wheel  cylinder  of  the 

2 
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wheel  FL. 
The  inlet  valve  1  7a  of  the  Prior  Art  is  constructed  as 

in  the  above  described  manner.  When  an  energizing  sig- 
nal  is  supplied  to  the  electro-magnetic  coil  33  as  the  so- 
lenoid  portion  s  from  the  control  unit  30,  the  armature  s 
34  is  magnetically  attracted  downwards.  The  rod  37  is 
pushed  and  moved  downwards  with  the  armature  34. 
The  valve  ball  44  fixed  to  the  lower  end  of  the  rod  37 
comes  to  seat  on  the  valve  sheet  40b.  Thus,  the  master 
cylinder  side  is  cut  off  from  the  wheel  cylinder  side.  10 
When  the  energizing  signal  is  cut  off,  the  rod  37  is 
moved  upwards  by  the  spring  force  of  the  coil  spring  45. 
Thus,  the  valve  ball  44  is  separated  from  the  valve  sheet 
40b  and  the  brake  fluid  is  returned  into  the  master  cyl- 
inder.  15 

The  inlet  valves  17a,  17b,  20a  and  20b  are  con- 
structed  as  in  the  above  described  manner.  Although  the 
outlet  valves  23a,  23b,  24a  and  24b  are  usually  put  in 
the  cut  state,  they  are  constructed  as  in  the  above  de- 
scribed  inlet  valve.  As  clear  from  Fig.  2,  the  brake  fluid  20 
is  flowed  into  the  wheel  cylinder  side  through  the  valve 
lift  L  or  the  space  between  the  valve  ball  44  and  the  valve 
sheet  40b.  When  the  vehicle  provided  with  the  appara- 
tus  of  Fig.  1  is  large  such  as  a  truck,  the  amount  of  the 
brake  fluid  from  the  master  cylinder  into  the  wheel  cyl-  25 
inder  on  braking  is  large  and  so  a  large  amount  of  the 
brake  fluid  is  returned  from  the  wheel  cylinder  into  the 
master  cylinder  on  brake-relieving.  Thus,  in  accordance 
with  the  amount  of  the  brake  fluid  on  braking  and  reliev- 
ing,  the  magnitude  of  the  valve  ball  44  and  so  the  mag-  30 
nitude  of  the  valve  sheet  such  as  an  opening  angle  is 
determined.  When  the  amount  of  the  pressure  fluid  is 
large,  the  valve  ball  44  is  large  and  the  valve  lift  is  long. 
Accordingly  the  spring  force  of  the  spring  45  and  the  ca- 
pacity  of  the  electro-magnetic  coil  33  for  driving  the  ar-  35 
mature  34  and  the  rod  37  should  be  large.  As  the  result, 
the  entire  of  the  valve  apparatus  becomes  very  large. 

Accordingly,  when  the  anti-skid  control  fluid  pres- 
sure  control  apparatus  as  shown  in  Fig.  1  and  Fig.  2  is 
used  for  the  auto-mobile  (passenger  car),  the  capacity  40 
of  the  inlet  valves  1  7a,  1  7b,  20a  and  20b  and  the  outlet 
valves  23a,  23b,  24a  and  24b  should  be  enlarged  for  a 
larger  vehicle  such  as  a  truck.  If  the  inlet  valves  17a, 
17b  20a  and  20b  and  the  outlet  valves  23a,  23b,  24a 
and  24b  are  standardized  for  automobiles  (passenger  45 
cars),  they  must  be  separately  manufactured  to  a  spe- 
cial  specification  for  larger  vehicles.  Accordingly,  the 
cost  of  an  anti-skid  control  apparatus  for  larger  vehicles 
such  as  trucks  becomes  high. 

In  accordance  with  an  aspect  of  this  invention,  an  so 
anti-skid  fluid  pressure  control  apparatus  comprises: 

31  A2  4 

(d)  a  second  pair  of  brake-relieving  conduits; 
(e)  fluid  pressure  pump  means; 
(f)  hydraulic  reservoir  means; 
(g)  first  electro-magnetic  inlet  valves  arranged  in 
said  first  pair  of  pressurized  fluid  supply  conduits, 
respectively; 
(h)  second  electro-magnetic  inlet  valves  arranged 
in  said  second  pair  of  pressurized  fluid  supply  con- 
duits,  respectively; 
(i)  first  electro-magnetic  outlet  valves  arranged  in 
said  first  pair  of  brake-relieving  conduits,  respec- 
tively;  and 
(j)  second  electro-magnetic  outlet  valves  arranged 
in  said  second  pair  of  brake-relieving  conduits,  re- 
spectively; 
(B)  first  connecting  means  for  connecting  one  ends 
of  said  first  and  second  pairs  of  pressurized  fluid 
supply  conduits  in  one  of.  said  hydraulic  units,  to  a 
first  brake  fluid  pressure  generating  chamber  of  a 
tandem  master  cylinder; 
(C)  second  connecting  means  for  connecting  one 
ends  said  first  and  second  pairs  of  pressurized  fluid 
supplyconduits  in  the  other  of  said  hydraulic  units 
to  a  second  brake  fluid  pressure  generating  cham- 
ber  of  said  tandem  master  cylinder; 
(D)  third  connecting  means  for  connecting  the  other 
ends  of  said  first  pair  of  pressurized  fluid  supply 
conduits  in  one  of  said  hydraulic  units,  to  a  wheel 
cylinder  of  one  wheel  of  a  first  pair  of  wheels; 
(E)  fourth  connecting  means  for  connecting  the  oth- 
er  ends  of  said  second  pair  of  pressurized  fluid  sup- 
ply  conduits  in  the  one  of  said  hydraulic  units,  to  a 
wheel  cylinder  of  another  wheel  of  said  first  pair  of 
wheels; 
(F)  fifth  connecting  means  for  connecting  the  other 
ends  of  said  first  pair  of  pressurized  fluid  supply 
conduits  in  the  other  of  said  hydraulic  units,  to  a 
wheel  cylinder  of  one  wheel  of  a  second  pair  of 
wheels; 
(G)  sixth  connecting  means  for  connecting  the  other 
ends  of  said  second  pair  of  pressurized  fluid  supply 
conduits  of  the  other  of  said  hydraulic  units,  to  a 
wheel  cylinder  of  another  wheel  of  said  second  pair 
of  wheels; 

wherein  solenoid  portions  of  said  first  and  second 
electro-magnetic  inlet  valves,  and  said  first  and  second 
electro-magnetic  outlet  valves,  are  electrically  connect- 
ed  in  series  with  each  other,  or  in  parallel  with  each  oth- 
er. 

A  preferred  embodiment  of  the  invention  provides 
an  anti-skid  fluid  pressure  control  apparatus  which  can 
be  manufactured  at  lower  cost,  particularly  when  using 
the  parts  and  components  both  for  smaller  and  larger 
vehicles. 

The  invention  will  now  be  described  by  way  of  ex- 
ample  with  reference  to  the  accompanying  drawings, 
throughout  which  like  parts  are  referred  to  by  like  refer- 

(A)  a  pair  of  hydraulic  units,  each  of  said  hydraulic 
units  comprising; 
(a)  a  first  pair  of  pressurized  fluid  supply  conduits;  55 
(b)  a  second  pair  of  pressurized  fluid  supply  con- 
duits; 
(c)  a  first  pair  of  brake-relieving  conduits; 
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ences,  and  in  which: 

Fig.  1  is  a  conduit  system  of  a  previously-proposed 
anti-skid  fluid  pressure  control  apparatus; 
Fig.  2  is  a  cross-sectional  view  of  an  electric-mag- 
netic  change-over  inlet  valve  used  in  the  conduit 
system  of  Fig.  1  ; 
Fig.  3  is  a  conduit  system  of  an  anti-skid  fluid  pres- 
sure  control  apparatus  according  to  a  first  embodi- 
ment  of  this  invention;  and 
Fig.  4  is  a  conduit  system  of  an  anti-skid  fluid  pres- 
sure  control  apparatus  according  to  a  second  em- 
bodiment  of  this  invention. 

An  anti-skid  fluid  pressure  control  apparatus  ac- 
cording  to  a  first  embodiment  of  this  invention  will  now 
be  described  with  reference  to  Fig.  3  of  the  drawings. 
Parts  which  correspond  to  those  in  the  previously-pro- 
posed  anti-skid  fluid  pressure  control  apparatus  of  Figs. 
1  and  2  are  denoted  by  the  same  reference  numerals, 
and  will  not  be  described  in  detail. 

The  embodiment  shown  in  Fig.  3  may  be  applied  to 
a  truck.  The  capacity  or  volume  of  a  tandem  master  cyl- 
inder  1  '  is  larger  than  that  of  the  previous  proposal  such 
as  that  for  use  in  an  auto-mobile.  The  master  cylinder 
1  '  consists  of  a  booster  portion  2'  and  a  master  cylinder 
portion  3'.  A  brake  pedal  4'  is  connected  to  the  booster 
portion  3'.  Conduits  41  a  and  41  b  are  connected  to  fluid 
pressure  generating  chambers  formed  in  the  master  cyl- 
inder  portion  3'.  The  conduits  41a  and  41b  are  divided 
into  conduits  42a,  43a,  44a,  45a  and  42b,  43b,  44b  and 
45b  respectively.  First  two-port  two-position  electro- 
magnetic  change-over  valve  apparatus  50A,  50B,  51  A, 
and  51  B  are  connected  to  the  conduits  42a  to  45b.  Fur- 
ther,  second  two-port  two-position  electro-magnetic 
change-over  valve  apparatus  52A,  52B,  53A,  and  53B 
are  connected  to  wheel  cylinders  of  the  wheels  FR',  FL', 
RR'  and  RL'.  They  are  connected  through  second  two- 
port  two-position  electro-magnetic  change-over  valve 
apparatus  52A,  52B,  53A,  and  53B  to  hydraulic  reser- 
voirs  25Aa,  25Ab,  25Ba,  25Bb. 

In  this  embodiment,  since  much  amount  of  the 
brake  fluid  is  required  for  the  truck  in  comparison  to  the 
auto-mobile,  there  are  provided  two  fluid  pressure 
pumps  1  0A  and  1  0B  which  have  the  same  construction 
as  the  Prior  Art.  Since  the  constructions  of  the  fluid  pres- 
sure  pumps  10A  and  10B  are  equal  to  each  other,  only 
one  of  the  fluid  pressure  pumps  10A  and  10B  will  be 
described.  Check  valves  1  3Aa  and  1  3Ab  in  a  discharge 
side  of  the  fluid  pressure  pumps  1  0A  are  connected,  and 
they  are  connected  through  dumpers  55a  and  55b  and 
throttles  56a  and  56b  to  the  conduit  41a  connected  to 
the  master  cylinder  1'. 

The  first  two-port  two-position  electro-magnetic 
change-over  apparatus  50A,  50B,  51  A  and  51  B  have 
the  same  construction  as  each  other.  Accordingly,  only 
one  50A  will  be  described.  According  to  this  embodi- 
ment,  the  first  two-port  two-position  electro-magnetic 

change-over  valve  apparatus  50A  consist  of  two-port 
two-position  electro-magnetic  change-over  valves  60a 
and  60b  connected  in  parallel  with  each  other  with  re- 
spect  to  the  conduits  41  a.  The  first  conduit  in  this  inven- 

5  tion  consists  of  the  conduits  41a,  42a  and  43a.  Check 
valves  £  are  connected  in  parallel  with  the  two-port  two- 
position  change-over  valves  60a,  60b  respectively.  Ac- 
cording  to  this  invention,  solenoid  portions  60as  and 
60bs  are  electrically  connected  in  series  with  each  other. 

10  They  are  connected  through  an  electric  wire  91  to  a  ter- 
minal  40a  of  the  control  unit  40.  A  DC  voltage  source  of 
24  volt  in  the  control  unit  40  can  be  connected  to  the 
terminal  40a.  An  electronic  change-over  switch  is  ar- 
ranged  between  the  DC  voltage  source  and  the  terminal 

is  40a.  As  above  described,  the  control  unit  40  judges  al- 
ways  the  skid  conditions  of  the  wheels.  Usually  it  is 
turned  off  and  when  the  solenoid  portions  60as  and 
60bs  are  energized,  the  electronic  switch  is  turned  on. 
The  two-port  two-position  electro-magnetic  change- 

20  over  valves  60a  and  60b  are  constructed  in  the  specifi- 
cation  for  the  DC  voltage  of  1  2V  .  Thus,  they  are  stand- 
ardized  for  the  auto-mobile  (small  vehicle). 

The  second  two-port  two-position  electro-magnetic 
change-over  valves  52A  is  constructed  in  the  same 

25  manner  as  the  other  two-port  two-position  electro-mag- 
netic  change-over  valves  52B,  53Aand53B.  According- 
ly,  the  change-over  valve  apparatus  52A  will  be  repre- 
sentatively  described  herein-after.  It  consists  of  two-po- 
sition  two-port  electro-magnetic  change-over  valves 

30  61a  and  61b  which  are  connected  in  parallel  with  each 
other  with  respect  to  the  conduits  41  a.  They  are  usually 
put  in  the  cut  condition.  When  solenoid  potions  61  as  and 
61  bs  of  them  are  energized,  they  are  put  into  the  com- 
municating  state.  The  solenoid  portions  61  as  and  61  bs 

35  of  them  are  connected  electrically  in  series  with  each 
other  and  through  an  electric  wire  92  to  a  terminal  40b 
of  the  control  unit  40.  The  terminals  40b  is  connected 
through  an  electronic  switch  to  the  second  DC  voltage 
source  of  24  voltages  in  the  control  unit  40.  When  the 

40  electronic  switch  is  turned  on,  the  solenoid  portions 
61  as  and  61  bs  are  energized.  The  terminals  40a  and 
40b  may  be  connected  through  the  electronic  switches 
commonly  to  the  DC  voltage  source  of  24  voltages.  A 
terminal  40c  of  the  control  unit  40  is  connected  to  an 

45  electric  motor  M  for  the  fluid  pressure  pump  10A.  The 
relationships  between  the  other  terminals  of  DC  voltag- 
es  sources  arranged  in  the  control  unit  40  are  the  same 
as  that  between  the  terminals  40a,  40b  and  the  DC  volt- 
age  source  of  24  voltages. 

so  In  the  above  arrangement,  the  first  fluid  pressure 
supply  conduit  is  constituted  by  the  conduits  42a  and 
43a.  And  the  second  fluid  pressure  supply  conduit  is 
constituted  by  the  conduits  44a  and  45a.  The  first  brake 
relieving  conduit  is  constituted  by  the  conduits  Q1  and 

55  Q2.  And  the  second  brake  relieving  conduit  is  constitut- 
ed  by  the  conduits  Q-,'  and  Q2'.  The  conduits  Q  and  Q' 
represent  the  common  portions  of  the  conduits  Q-,  and 
Q2  and  Q-,'  and  Q2'. 
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Portions  H-|  and  H2  surrounded  by  dot-dash  lines, 
are  called  generally  "hydraulic  unit".  One  hydraulic  unit 
H-|  is  connected  to  the  pressurized  fluid  supply  conduit 
41a  which  is  connected  to  the  master  cylinder  1'.  The 
hydraulic  unit  H2  is  connected  to  the  other  pressurized 
fluid  pressure  supply  conduit  41  b  which  is  connected  to 
the  master  cylinder  1'.  The  hydraulic  units  H-,  and  H2 
have  the  same  construction  as  the  hydraulic  unit  H  of 
the  Prior  Art  as  shown  in  Fig.  1  .  However,  the  conduits 
5a  and  5b  are  connected  in  common.  This  invention  and 
the  Prior  Art  are  different  from  each  other  only  in  electric 
connection  for  the  solenoid  portions. 

There  has  been  described  construction  of  anti-skid 
fluid  pressure  control  apparatus  for  truck  according  to 
the  first  embodiment  of  this  invention.  Next  operation  will 
be  described. 

When  the  driver  depresses  the  brake  pedal  4'  the 
fluid  pressure  is  transmitted  through  the  conduit  41a, 
41  b,  the  diverging  conduits  42a  to  45b  and  two-port  two- 
position  electro-magnetic  change-over  valves  60a  and 
60b  into  the  wheel  cylinders  of  the  wheels  FR',  FL',  RR', 
RL'.  Thus,  the  brake  is  applied  to  all  of  the  wheels.  In 
accordance  with  the  surface  condition  of  the  road  on 
which  the  vehicle  is  running  and,  the  manner  of  depress- 
ing  the  brake  pedal  4',  the  control  unit  40  judges  that  the 
anti-skid  control  should  be  started. 

For  facilitating  the  understanding,  all  of  the  wheels 
are  put  in  the  same  skid  conditions.  In  this  embodiment 
to  maintain  the  braking  force  at  constant,  the  electronic 
switch  connected  to  the  terminals  40a,  40d,  40e  and  40j 
of  the  control  unit  40  are  turned  on  to  energize  the  so- 
lenoid  portion  60as  and  60bs  of  the  two-port  two-posi- 
tion  electro-magnetic  change-over  valves  60a  and  60b. 
Accordingly,  the  DC  voltage  of  24  voltages  is  applied 
through  the  electric  wires  91  ,  95,  96  and  1  00  to  the  so- 
lenoid  portions  60bs  and  60as.  The  energizing  currents 
flow.  Accordingly,  the  change-over  valves  60a  and  60b 
are  put  into  the  cut  station.  The  supplies  of  the  fluid  pres- 
sures  into  the  wheel  cylinders  stop.  Thus,  the  fluid  pres- 
sure  of  the  wheels  FR',  FL',  RR',  RL'  aremaintained  at 
constant.  Thus,  the  braking  force  ismaintained  at  con- 
stant. 

Next,  the  control  unit  40  judges  that  the  brake 
should  be  relieved.  The  first  two-port  two-position  elec- 
tro-magnetic  change-over  valves  60a  and  60b  remain 
cut  and  the  solenoid  portion  61  as  and  61  bs  of  the  two- 
port  two-position  electro-magnetic  change-over  valves 
apparatus  52A,  52B,  53A  and  53B  are  energized.  The 
electronic  switches  connected  to  the  terminals  40b,  40d, 
40g  and  40i  in  the  control  unit  40  are  turned  on.  Accord- 
ingly,  the  DC  voltage  sources  of  24  voltage  are  connect- 
ed  to  the  solenoid  portion  61  as,  61  bs  of  the  change-over 
outlet  valve  apparatus  52A,  52B,  53A,  53B.  They  are 
energized.  Accordingly,  the  two-port  two-position  elec- 
tro-magnetic  change-over  valves  61a  and  61b  are  put 
into  the  communicating  states.  Thus,  the  pressurized 
fluid  pressure  is  discharged  from  the  wheel  cylinders  of 
the  wheels  FR',  FL',  RR',  RL'  into  the  hydraulic  reser- 

voirs  25Aa,  25Ab,  25Ba,  25Bb.  When  the  control  unit  40 
judges  that  the  brake  should  be  relieved,  a  driving  signal 
for  the  electronic  motor  M  of  the  fluid  pressure  pumps 
1  0A  and  1  0B  are  supplied  through  the  electric  wires  93, 

5  98  from  the  control  unit  40.  Accordingly,  the  fluid  pres- 
sure  pumps  1  0A  and  1  0B  start  to  drive.  Accordingly,  the 
brake  fluid  is  discharged  into  the  hydraulic  reservoirs 
25Aa,  25Ab,  25Ba,  25Bb  and  sucked  instantaneously 
from  the  hydraulic  reservoirs  25Aa,  25Ab,  25Ba,  25Bb. 

10  And  they  are  supplied  as  the  pressurized  fluid  into  the 
master  cylinder  1  '.  In  this  embodiment,  the  discharging 
sides  of  the  fluid  pressure  pumps  1  0A,  1  0B  are  connect- 
ed  to  the  check  valves  13Aa,  13Ab  and  dumpers  55a 
and  55b.  Further,  the  throttles  56a  and  56b  are  connect- 

15  ed  to  the  discharging  sides  of  the  fluid  pressure  pumps 
10A,  10B.  Accordingly,  the  pulsating  pressures  are 
greatly  reduced  and  returned  through  the  conduits  41a 
and  41b  to  the  master  cylinder  1'.  As  the  result,  pedal 
kick  to  the  driver  is  greatly  reduced.  Thus,  when  the  sec- 

20  ond  two-port  two-position  electro-magnetic  change- 
over  valve  apparatus  52A,  52B,  53A  and  53B  are  put 
into  the  communicating  state,  the  brakes  of  the  wheels 
FR',  FL',  RR',  RL'  are  relieved. 

In  the  manner  as  above  described,  the  brake  fluid 
25  from  the  master  cylinder  1  '  is  supplied  to  the  wheel  cyl- 

inders  of  the  wheels  FR',  FL',  RR'  and  RL'  on  braking. 
And  the  brake  fluid  is  discharged  from  the  wheel  cylin- 
ders  of  the  wheels  into  the  hydraulic  reservoirs  25Aa, 
25Ab,  25Ba  and  25Bb  on  brake  relieving.  When  the  anti- 

30  skid  fluid  pressure  controller  apparatus  of  this  embodi- 
ment  is  used  for  the  truck,  the  fluid  amount  of  the  brake 
fluid  is  more  than  for  the  auto-mobile.  And  although  two- 
port  two-position  electro-magnetic  change-over  valves 
60a,  60b  and  61a,  61b  are  manufactured  by  the  speci- 

35  fication  for  the  auto-mobile  (small  vehicle),  there  is  no 
problem.  Because  the  solenoid  portions  of  the  change- 
over  valves  are  connected  in  series  with  each  other  and 
the  DC  voltage  is  applied  to  the  solenoid  portions,  the 
change-over  valves  are  changed  over  surely  into  the  cut 

40  state  or  communicating  state.  The  two-port  two-position 
electro-magnetic  change-over  valves  are  connected  in 
parallel  with  each  other  withrespect  to  the  second  con- 
duits  Q,  Q'  and  the  first  conduits  41  a  and  41  b.  When  the 
brake  is  applied  and  relieved,  the  brake  fluid  can  be  rap- 

45  idly  supplied  into  the  wheel  cylinder,  and  the  brake  fluid 
can  be  rapidly  discharged  from  the  wheel  cylinder  into 
the  hydraulic  reservoirs  25Aa  to  25Bb.  Accordingly,  al- 
though  the  relatively  small  type  of  the  two-port  two-po- 
sition  electro-magnetic  change-over  valves  60a,  60b, 

so  61  a,  61  b  for  1  2  voltages  are  used,  the  brake  can  be  rap- 
idly  applied  and  can  be  rapidly  relieved.  Thus,  the 
change-over  valves  60a,  60b,  61a  and  61  b  for  the  auto- 
mobile  (small  vehicle)  can  be  used  for  the  truck.  Only 
one  conduit  system  is  merely  added  to  the  Prior  Art  anti- 

55  skid  control  apparatus.  The  manufacturing  cost  can  be 
lowered  in  comparison  with  the  Prior  Art. 

Fig.  4  shows  an  anti-skid  fluid  pressure  control  ap- 
paratus  for  truck,  according  to  a  second  embodiment  of 
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this  invention.  The  parts  which  correspond  to  those  in 
the  first  embodiment,  are  denoted  by  the  same  refer- 
ence  numerals,  the  detail  of  which  will  omitted. 

Also  in  this  embodiment,  two-port  two-position  elec- 
tro-magnetic  change-over  valves  apparatus  50A  to  51  B  s 
and  second  two-port  two-position  electro-magnetic 
change-over  valve  apparatus  52A  to  53B  have  the  same 
construction  as  in  the  first  embodiment.  However,  the 
solenoid  portions  60as,  60bs  and  61  as,  61  bs  of  these 
valves  60a,  60b,  61a,  61b  are  electrically  connected  in  10 
parallel  with  each  other.  Representatively,  describing 
with  respect  to  the  first  change-over  value  apparatus 
50A,  the  solenoid  portions  60as  and  60bs  are  connected 
through  wires  91'  and  92'  and  terminals  40a'  40b'  re- 
spectively  and  one  electronic  switch  to  a  DC  voltage  15 
source  of  12V  in  the  control  unit  40'  in  common.  The 
power  from  the  DC  voltage  source  is  supplied  through 
the  electronic  switch  into  the  solenoid  portions  60as, 
60bs.  In  the  same  manner,  the  solenoid  portions  61  as 
and  61  bs  of  the  second  change-over  value  apparatus  20 
52A  are  connected  through  wires  93'  and  94',  terminals 
40c'  and  40d'  and  one  electronic  switch  to  another  DC 
voltage  source  of  12V  in  the  control  unit  40'.  The  rele- 
tionships  among  the  first  and  second  change-over  valve 
apparatus  50B  to  51  B  and  52B  to  53B  and  wires  96'  to  25 
108',  terminals  40f  to  40r',  each  electronic  switch  and 
each  DC  voltage  source,  are  the  same  as  the  above  de- 
scribed  relationships  among  the  first  and  second 
change-over  valve  apparatus  50A  and  52A,  the  wires 
91  '  to  94',  the  terminals  40a'  to  40d'  and  each  one  DC  30 
power  source  of  1  2V.  The  change-over  valves  are  spec- 
ified  for  12  voltages.  There  is  no  problem  on  such  an 
electrical  connection.  On  braking  and  on  brake  relieving, 
much  brake  fluid  is  supplied  to  the  wheel  cylinders  and 
discharged  therefrom  into  the  hydraulic  reservoirs  25Aa  35 
to  25Bb.  Accordingly,  the  brake  can  be  rapidly  applied 
and  rapidly  relieved.  The  manufacturing  cost  is  saved, 
as  in  the  first  embodiment.  The  cost  can  be  reduced  in 
comparison  with  the  Prior  Art.  In  the  above  embodi- 
ments,  the  hydraulic  reservoirs  25Aa,  25Ab,  25Ba,  25Bb  40 
are  provided  for  the  respective  wheels  FR',  FL',  RR'  and 
RL'.  Accordingly,  much  brake  fluid  from  the  wheel  cylin- 
der  can  be  received  although  the  fluid  pressure  control 
apparatus  of  Fig.  3  and  Fig.  4  is  used  for  the  truck. 

While  the  preferred  embodiments  have  been  de-  45 
scribed,  variations  thereto  will  occur  to  those  skilled  in 
the  art  within  the  scope  of  the  present  inventive  con- 
cepts  which  are  delineated  by  the  following  claims. 

For  example,  the  above  embodiments  have  been 
applied  to  the  truck.  Of  course,  this  invention  is  not  lim-  so 
ited  to  the  truck,  but  it  may  be  applied  generally  to  a 
large-size  vehicle  or  a  heavy-duty  vehicle. 

Further,  the  voltages  of  the  DC  power  sources  in 
the  control  unit  are  not  limited  to  12V  or  24V,  but  they 
may  be  higher  or  lower  than  1  2V  or  24V.  55 

For  example,  when  the  voltage  of  the  DC  power 
source  is  12  voltages,  solenoid  portions  of  two  electro- 
magnetic  change-over  valves  for  6V-specification  may 

be  electrically  connected  in  series  with  each  other. 
Further,  the  two  change-over  valves  are  connected 

in  parallel  with  each  other  with  respect  to  the  first  or  sec- 
ond  conduit.  More  than  two,  for  example,  three  change- 
over  valves  may  be  connected  in  parallel  with  one  an- 
other,  and  solenoid  portions  of  the  change-over  valves 
may  be  electrically  connected  in  series  with,  or  in  paral- 
lel  with  one  another,  for  the  one  DC  voltage  source. 

In  the  above  embodiments,  the  two  fluid  pressure 
pumps  10A  and  10B  have  been  used.  However,  when 
one  fluid  pressure  pump  having  the  double  capacity  of 
the  above  fluid  pressure  pumps  1  0A  or  1  0B  may  be  used 
in  the  above  described  embodiment. 

Claims 

1.  An  anti-skid  fluid  pressure  control  apparatus  com- 
prising; 

(A)  a  pair  of  hydraulic  units  (H-,,  H2),  each  of 
said  hydraulic  units  comprising: 
(a)  a  first  pair  of  pressurized  fluid  supply  con- 
duits  (41a,  43a;  42b,  43b); 
(b)  a  second  pair  of  pressurized  fluid  supply 
conduits  (44a,  45a;  44b,  45b); 
(c)  a  first  pair  of  brake-relieving  conduits  (Q-,, 
Q2); 
(d)  a  second  pair  of  brake-relieving  conduits 
(Qi\  Q2'); 
(e)  fluid  pressure  pump  means  (10A;  10B); 
(f)  hydraulic  reservoir  means  (25Aa,  25Ab; 
25Ba,  25Bb); 
(g)  first  electro-magnetic  inlet  valves  (60a,  60b) 
arranged  in  said  first  pair  of  pressurized  fluid 
supply  conduits,  respectively; 
(h)  second  electro-magnetic  inlet  valves  (60a, 
60b)  arranged  in  said  second  pair  of  pressu- 
rized  fluid  supply  conduits,  respectively; 
(i)  first  electro-magnetic  outlet  valves  (61a, 
61b)  arranged  in  said  first  pair  of  brake-reliev- 
ing  conduits,  respectively;  and 
(j)  second  electro-magnetic  outlet  valves  (61a, 
61b)  arranged  in  said  second  pair  of  brake-re- 
lieving  conduits,  respectively. 
(B)  first  connecting  means  (41  a)  for  connecting 
first  ends  of  said  first  and  second  pairs  of  pres- 
surized  fluid  supply  conduits  in  one  (H-,)  of  said 
hydraulic  units  to  a  first  brake  fluid  pressure 
generating  chamber  of  a  tandem  master  cylin- 
der  (V); 
(C)  second  connecting  means  (41b)  for  con- 
necting  first  ends  of  said  first  and  second  pairs 
of  pressurized  fluid  supply  conduits  in  the  other 
(H2)  of  said  hydraulic  units  to  a  second  brake 
fluid  pressure  generating  chamber  of  said  tan- 
dem  master  cylinder  (1  '); 
(D)  third  connecting  means  for  connecting  the 
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second  ends  of  said  first  pair  of  pressurized  flu- 
id  supply  conduits  in  one  (H-,)  of  said  hydraulic 
units,  to  a  wheel  cylinder  of  one  wheel  (FR1)  of 
a  first  pair  of  wheels; 
(E)  fourth  connecting  means  for  connecting  the  s 
other  ends  of  said  second  pair  of  pressurized 
fluid  supply  conduits  in  the  one  (H-,  )  of  said  hy- 
draulic  units,  to  a  wheel  cylinder  of  another 
wheel  (FL1)  of  said  first  pair  of  wheels; 
(F)  fifth  connecting  means  for  connecting  the  10 
second  ends  of  said  first  pair  of  pressurized  flu- 
id  supply  conduits  in  the  other  (H2)  of  said  hy- 
draulic  units,  to  a  wheel  cylinder  of  one  wheel 
(RR1)  of  a  second  pair  of  wheels; 
(G)  sixth  connecting  means  for  connecting  the  15 
other  ends  of  said  second  pair  of  pressurized 
fluid  supply  conduits  of  the  other  (H2)  of  said 
hydraulic  units,  to  a  wheel  cylinder  of  another 
wheel  (RL1)  of  said  second  pair  of  wheels; 
;  wherein  solenoid  portions  (60as,  60bs;  61  as,  20 
61  bs)  of  said  first  and  second  electro-magnetic 
inlet  valves,  and  said  first  and  second  electro- 
magnetic  outlet  valves,  are  electrically  con- 
nected  in  series  with  each  other,  or  in  parallel 
with  each  other.  25 

2.  In  an  anti-skid  fluid  pressure  control  apparatus  in- 
cluding; 

(A)  a  first  electro-magnetic  valve  apparatus  30 
(50A,  50B,  51  A,  51  B)  arranged  in  a  first  conduit 
connecting  a  master  cylinder  (V)  with  a  wheel 
cylinder; 
(B)  a  second  electro-magnetic  valve  apparatus 
(52A,  52B,  53A,  53B)  arranged  in  a  second  35 
conduit  connecting  said  wheel  cylinder  with  hy- 
draulic  reservoir  means  (25Aa,  25Ab;  25Ba, 
25Bb);  and 
(C)  fluid  pressure  pump  means  (10A,  10B)  for 
withdrawing  brake  fluid  discharged  into  said  hy-  40 
draulic  reservoir  means,  and  supplying  pressu- 
rized  brake  fluid  to  the  side  of  said  master  cyl- 
inder,  wherein  said  first  electro-magnetic 
change-over  valve  apparatus  is  put  usually  into 
the  communicating  state  and  when  energized,  45 
is  put  into  the  cut-off  state  and  second  electro- 
magnetic  change-over  valve  apparatus  is  put 
usually  in  the  cut-off  state  and  when  energized, 
is  changed-over  into  the  communicating  state 
and  thereby  the  pressurized  brake  fluid  sup-  so 
plied  into  said  wheel  cylinder  is  discharged  into 
said  hydraulic  reservoir  means  and  the  brake 
fluid  is  withdrawn  from  said  fluid  pressure  pump 
means  and  supplied  to  the  side  of  said  master 
cylinder,  said  first  and  second  conduits  com-  55 
prise  plural  conduit  portions  (42a,  42b;  44a, 
44b;  42b,  43b;  44b,  45b:  Q-,,  Q2;  Q ,̂  Q2')  which 
are  connected  in  parallel  with  one  another  and 

said  first  and  second  electro-magnetic  change- 
over  valve  apparatus  comprise  plural  first  and 
second  electro-magnetic  change-over  valves 
(60a,  60b;  61a,  61b)  respectively  which  are  ar- 
ranged  in  said  plural  conduit  portions,  respec- 
tively,  solenoid  portions  (60as,  60bs;  61  as, 
61  bs)  of  said  first  and  second  electro-magnetic 
change-over  valves  are  electrically  connected 
in  series  with  one  another  or  in  parallel  with  one 
another  and  electrically  connected  to  predeter- 
mined  DC  electric  sources  through  respective 
switching  means. 
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